Activation of guinea pig polymorphonuclear leukocytes with soluble stimulators leads to nonrandom distribution of NADPH oxidase in the plasma membrane.
Guinea pig polymorphonuclear leukocytes (PMN) were briefly activated with soluble stimulators such as sodium myristate (SM) or phorbol myristate acetate (PMA) and then disrupted by the nitrogen cavitation method to study the subcellular distribution of NADPH oxidase, which is responsible for O2 - generation. Fc-receptor and 5'-nucleotidase activities were measured as plasma membrane markers. 1) The homogenate was first fractionated by differential centrifugation. The O2- -generating activity of PMN activated either by SM or PMA was recovered in a 2 X 10(4) g pellet which contained a large amount of granules and about 50% of the plasma membrane markers, but not in a 1 X 10(5) g pellet which consisted of plasma membranes and few granules. 2) Further separation of the 2 X 10(4) g pellet from PMA-activated PMN was attempted by an iso-osmotic Percoll density gradient centrifugation. The O2- -generating activity was recovered in light fractions in which plasma membrane markers were found, but neither in specific nor in azurophil granules. The 1 X 10(5) g pellet showed a similar distribution of the plasma membrane markers to that of the 2 X 10(4) g pellet, except that the peak of the O2- -generating activity was much smaller on an identical density gradient. The results showed that NADPH oxidase is located in the plasma membranes precipitated by centrifugation at 2 X 10(4) X g but not in the ones precipitated at 1 X 10(5) X g. The results suggest that the plasma membrane of activated PMN has a mosaic distribution of NADPH oxidase.